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In the title compound, C24H25N3O5, the ethoxy group is 
disordered over two orientations in a 0.853 (14):0.147 (14) 
ratio. The benzimadazole ring system (r.m.s. deviation = 
0.016 A) makes a dihedral angle of 35.47 (7)° with the 
attached benzene ring. The pyrrolidine ring adopts an 
envelope conformation with a methylene C atom as the flap. 
In the crystal, inversion dimers linked by pairs of O— H- ■ N 
hydrogen bonds generate i?|(16) loops. C— H- ■ O interactions 
link the dimers into a three-dimensional network. 

Related literature 

For a related structure and background to benzimidazoles, see: 
Yoon et al. (2012). For the stability of the temperature 
controller used in the data collection, see: Cosier & Glazer 
(1986). For puckering parameters, see: Cremer & Pople 
(1975). 



COOH 




Experimental 

Crystal data 

C 2 4H 2 5N 3 05 

M, = 435.47 
Monoclinic, P2Jc 
a = 9.3097 (3) A 
b = 24.8252 (7) A 
c = 9.6761 (3) A 
/3 = 112.322 (1)° 

Data collection 

Bruker SMART APEXII CCD 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Bruker, 2009) 
= 0.963, r max = 0.992 

Refinement 

R[F 2 > 2a(F 2 )] = 0.064 

wR(F 2 ) = 0.134 

S = 1.03 

6010 reflections 

317 parameters 

69 restraints 

Table 1 

Hydrogen-bond geometry (A, °). 



V= 2068.71 (11) A J 
Z = 4 

Mo Ka radiation 
/x = 0.10 mm~' 
T = 100 K 

0.39 x 0.23 x 0.08 mm 



23636 measured reflections 
6010 independent reflections 
3706 reflections with / > 2a(I) 
R iM = 0.065 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.37 e A~ 3 

Ap mi „ = -0.31 e A~ 3 



D-H-A 


D—H 


H- • A 


D- ■ A 


D-H- 


■A 


02-H102- ■ N2' 


1.04 (4) 


1.66 (4) 


2.675 (2) 


166 (3) 




C5-H5/1- ■ 03' 


0.95 


2.57 


3.367 (2) 


141 




C9-H9/1- ■ 02' 


0.95 


2.46 


3.177 (2) 


132 




C15-H15A---03 a 


0.99 


2.34 


3.314 (3) 


167 




C17-H17B- ■ 05'" 


0.99 


2.51 


3.429 (3) 


154 




C20-H20B- ■ 04 iv 


0.99 


2.55 


3.340 (3) 


137 




Symmetry codes: (i) 


— x, —y. — z — 1: 


(ii) x, y, z + 1; 


(iii) -x+l.-y. 


-z + 1; 


iv) 



Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 

The authors thank the Pharmacogenetics and Novel Ther- 
apeutics Research Cluster, Institute for Research in Molecular 
Medicine, Universiti Sains Malaysia (USM), Penang, for 
supporting this work. This work was funded through Research 
Grant (RUC) No. 1001/PSK/8620012 and HiCoE Research 
Grant No. 311.CIPPM.4401005. IAR also thanks USM for the 
Research University Grant No. 1001/PFIZIK/811151. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB7017). 
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3-{5-Ethoxycarbonyl-1 -[3-(2-oxopyrrolidin-1 -yl)propyl]-1 H-benzimidazol-2- 
yl}benzoic acid 

Yeong KengYoon, Mohamed Ashraf Ali, Soo ChoonTan, Mohd Mustaqim Rosli and Ibrahim 
Abdul Razak 

Comment 

As part of our ongoing structural studies of benzimidazole derivatives (Yoon et ah, 2012), we now report the structure of 
the title compound. 

The ethoxy group is disordered over two position with the final refined occupancies of 0.853 (14):0. 147 (14). The 
benzimidazole (Nl — N2/C — C7) ring in the title compound, Fig. 1, is almost planar with maximum deviation of 0.02 A 
for atom N2 and makes a dihedral angle of 35.63° with the attached benzene ring (C8 — C13). The pyrrolidine ring 
(N3/C18 — C21) adopts an envelope conformation with C19 as the flap and puckering parameters Q = 0.262 (3) A and <p 
= 64.0 (5)°. 

In the crystal (Fig. 2), O — H— N and C — H— O interactions (Table 1) link the molecules into a three-dimensional 
network. 

Experimental 

Ethyl 3-amino-4-(3(2-oxopyrrolidin-lyl)propylamino)benzoate (0.84 mmol) and sodium metabisulfite adduct of 4-carb- 
oxy benzaldehyde (1.68 mmol) were dissolved in DMF The reaction mixture was reflux at 130 °C for 2 hrs. After 
completion, the reaction mixture was diluted in Ethyl acetate (20 ml) and washed with water (20 ml). The organic layer 
was collected, dried over Na 2 S0 4 and the evaporated in vacuo to yield the product. The product was recrystallized from 
ethyl acetate as brown plates. 

Refinement 

O bound H atoms were located from a difference Fourier maps and freely refined. The remaining H atoms were 
positioned geometrically and refined using a riding model with C — H = 0.95-0.99 A and C/ iso (H) = \ .2U eq (C) and 
1.5L r eq (C-methyl). The ethoxy group disordered over two postion with the final refine occupancies 0.853 (14):0.147 (14). 
A rigid bond and similar restraint were applied for the disordered component. The same anisotropic displacement are 
used for the C23X and C24X. 

Computing details 

Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT (Bruker, 2009); data reduction: SAINT (Bruker, 2009); 
program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: 
SHELXTL (Sheldrick, 2008) and PLATON (Spek, 2009). 
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Figure 2 

The crystal packing of (I). Dashed lines indicate hydrogen bonds. H atoms not involved in the hydrogen bond interactions 
have been omitted for clarity. 
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3-{5-Ethoxycarbonyl-1-[3-(2-oxopyrrolidin-1-yl)propyl]-1H- benzimidazol-2-yl}benzoic acid 



Crystal data 

C 24 H 2 5N 3 0 5 
M r = 435.47 
Monoclinic, Fl\lc 
Hall symbol: -P 2ybc 
a = 9.3097 (3) A 
b = 24.8252 (7) A 
c = 9.6761 (3) A 
= 112.322 (1)° 
V= 2068.71 (11) A 3 
Z = 4 

Z)ata collection 

Bruker SMART APEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
<p and co scans 

Absorption correction: multi-scan 

(SADABS; Bruker, 2009) 
7^ = 0.963,7^ = 0.992 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

RiF 1 > laiF 1 )] = 0.064 

wRiF 2 )^ 0.134 

5 = 1.03 

6010 reflections 

317 parameters 

69 restraints 

Primary atom site location: structure-invariant 
direct methods 



F(000) = 920 

D x = 1.398 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 3829 reflections 

9 = 2.4-29.4° 

fi = 0.10 mm- 1 

T= 100 K 

Plate, brown 

0.39 x 0.23 x 0.08 mm 



23636 measured reflections 
6010 independent reflections 
3706 reflections with I > 2a(T) 
R mt = 0.065 

#max = 30.1°, 9 miB = 2.4° 

^ = -13— >13 
£=-34-»34 
/ = -8— 13 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = l/[a 2 (F a 2 ) + (0.0444P) 2 + 0.6946P] 

where P = (F 2 + 2F 2 )/3 
(A/ffU^ 0.001 
Ap max = 0.37 e A" 3 
A/> min = -0.31 e A" 3 



Special details 

Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat 
(Cosier & Glazer, 1986) operating at 100.0 (1) K. 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a(F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 



x y z Uiso*/U e q Occ. (<1) 

01 -0.1036(4) -0.15612(14) 0.1235 (6) 0.0179(7) 0.853 (14) 

C23 -0.1927 (4) -0.20029 (16) 0.1526(4) 0.0216 (8) 0.853 (14) 
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03 


0.0208 (7) 


0.0225 (7) 


0.0168 (8) 


-0.0016(6) 


0.0069 (6) 


0.0022 (6) 


04 


0.0335 (9) 


0.0364 (9) 


0.0320(11) 


0.0089 (7) 


0.0148 (8) 


-0.0014 (8) 


05 


0.0236 (8) 


0.0253 (8) 


0.0175 (8) 


-0.0030 (6) 


0.0047 (7) 


0.0059 (6) 


Nl 


0.0123 (8) 


0.0176 (8) 


0.0125 (9) 


-0.0010(6) 


0.0045 (7) 


-0.0019 (7) 


N2 


0.0119(8) 


0.0194 (8) 


0.0115 (9) 


-0.0008 (6) 


0.0029 (7) 


0.0002 (7) 


N3 


0.0173 (9) 


0.0187 (8) 


0.0185 (10) 


-0.0009 (7) 


0.0060 (8) 


0.0018 (7) 


CI 


0.0100 (9) 


0.0159(9) 


0.0143 (10) 


0.0005 (7) 


0.0042 (8) 


-0.0003 (8) 


C2 


0.0134 (9) 


0.0174 (9) 


0.0113 (10) 


0.0008 (7) 


0.0031 (8) 


0.0002 (7) 


C3 


0.0132 (9) 


0.0192 (10) 


0.0132(10) 


0.0017 (8) 


0.0053 (8) 


0.0028 (8) 


C4 


0.0124 (9) 


0.0169 (9) 


0.0144(10) 


0.0010(7) 


0.0046 (8) 


0.0011 (8) 


C5 


0.0120 (9) 


0.0178 (9) 


0.0159(11) 


0.0001 (7) 


0.0033 (8) 


-0.0019 (8) 


C6 


0.0122 (9) 


0.0183 (9) 


0.0097 (10) 


0.0015 (7) 


0.0024 (8) 


0.0003 (8) 


C7 


0.0105 (9) 


0.0166 (9) 


0.0128 (10) 


0.0021 (7) 


0.0026 (8) 


-0.0002 (8) 


C8 


0.0146(10) 


0.0172 (9) 


0.0130(10) 


0.0014(7) 


0.0067 (8) 


-0.0001 (8) 


C9 


0.0125 (9) 


0.0162 (9) 


0.0156(11) 


-0.0004 (7) 


0.0052 (8) 


-0.0014 (8) 


CIO 


0.0154 (9) 


0.0154 (9) 


0.0139(10) 


0.0018 (7) 


0.0058 (8) 


-0.0010(8) 


Cll 


0.0178(10) 


0.0206 (10) 


0.0177(11) 


-0.0034 (8) 


0.0096 (9) 


-0.0018(8) 


C12 


0.0151 (10) 


0.0234 (10) 


0.0180(11) 


-0.0038 (8) 


0.0076 (9) 


-0.0011 (9) 


C13 


0.0145 (10) 


0.0223 (10) 


0.0145 (11) 


-0.0004 (8) 


0.0036 (9) 


-0.0009 (8) 


C14 


0.0160(10) 


0.0154 (9) 


0.0152(11) 


0.0010 (8) 


0.0066 (9) 


-0.0007 (8) 


C15 


0.0168(10) 


0.0145 (9) 


0.0158(11) 


-0.0007 (8) 


0.0069 (9) 


-0.0024 (8) 


C16 


0.0175 (10) 


0.0176(10) 


0.0149(11) 


-0.0006 (8) 


0.0032 (9) 


0.0007 (8) 


C17 


0.0256(11) 


0.0217(10) 


0.0130(11) 


-0.0055 (9) 


0.0037 (9) 


0.0013 (8) 


C18 


0.0201 (11) 


0.0253 (11) 


0.0361 (15) 


0.0011 (9) 


0.0141 (11) 


0.0038 (10) 


C19 


0.0347 (13) 


0.0267(11) 


0.0276 (13) 


-0.0046 (10) 


0.0165(11) 


0.0015 (10) 
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C20 0.0372(14) 0.0202 (11) 0.0266(13) -0.0011 (10) 0.0120(11) 0.0029(9) 

C21 0.0219(11) 0.0209(10) 0.0169(11) 0.0007(8) 0.0048 (9) -0.0016(8) 

C22 0.0143 (10) 0.0172 (9) 0.0216(12) 0.0001 (8) 0.0056(9) 0.0005 (9) 



Geometric parameters (A, ") 



01— C22 


1.343 (5) 


C3— H3A 


0.9500 


01— C23 


1.465 (3) 


C4— C5 


1.388 (3) 


C23— C24 


1.472 (4) 


C4— C22 


1.492 (3) 


C23— H23A 


0.9900 


C5— C6 


1.396 (3) 


C23— H23B 


0.9900 


C5— H5A 


0.9500 


C24— H24A 


0.9800 


C7— C8 


1.475 (3) 


C24— H24B 


0.9800 


C8— C9 


1.399 (3) 


C24— H24C 


0.9800 


C8— C13 


1.402 (3) 


OIX— C22 


1.34 (3) 


C9— CIO 


1.386 (3) 


OIX— C23X 


1.478 (17) 


C9— H9A 


0.9500 


C23X— C24X 


1.446(17) 


C10— Cll 


1.392 (3) 


C23X— H23C 


0.9900 


CIO— C14 


1.495 (3) 


C23X— H23D 


0.9900 


Cll— C12 


1.388 (3) 


C24X— H24D 


0.9800 


Cll— H11A 


0.9500 


C24X— H24E 


0.9800 


C12— C13 


1.390 (3) 


C24X— H24F 


0.9800 


C12— H12A 


0.9500 


02— C14 


1.328 (2) 


C13— H13A 


0.9500 


02— HI 02 


1.03 (4) 


C15— C16 


1.525 (3) 


03— C14 


1.216(2) 


C15— H15A 


0.9900 


04— C21 


1.226 (2) 


C15— H15B 


0.9900 


05— C22 


1.211 (2) 


C16— C17 


1.528 (3) 


Nl— C7 


1.370 (2) 


C16— H16A 


0.9900 


Nl— CI 


1.390 (2) 


C16— H16B 


0.9900 


Nl — C15 


1.475 (2) 


C17 — H17A 


0.9900 


N2— C7 


1.331 (2) 


C17— H17B 


0.9900 


N2— C6 


1.394 (2) 


C18— C19 


1.536 (3) 


N3— C21 


1.355 (3) 


C18— H18A 


0.9900 


N3— C17 


1.450 (3) 


C18— H18B 


0.9900 


N3— CI 8 


1.462 (3) 


CI 9— C20 


1.527 (3) 


CI— C2 


1.386 (3) 


C19— H19A 


0.9900 


CI— C6 


1.401 (3) 


C19— H19B 


0.9900 


C2— C3 


1.383 (3) 


C20— C21 


1.511 (3) 


C2— H2A 


0.9500 


C20— H20A 


0.9900 


C3— C4 


1.410(3) 


C20— H20B 


0.9900 


C22— 01— C23 


116.1 (4) 


C12— Cll— CIO 


119.99(19) 


01— C23— C24 


111.4 (3) 


C12— Cll— H11A 


120.0 


01— C23— H23A 


109.3 


CIO— Cll— H11A 


120.0 


C24— C23— H23A 


109.3 


Cll— C12— C13 


120.27 (19) 


01— C23— H23B 


109.3 


Cll— C12— H12A 


119.9 


C24— C23— H23B 


109.3 


C13— C12— H12A 


119.9 


H23A— C23— H23B 


108.0 


C12— C13— C8 


120.24 (19) 


C22— OIX— C23X 


117(2) 


C12— C13— H13A 


119.9 


C24X— C23X— OIX 


103.0(18) 


C8— CI 3— HI 3 A 


119.9 
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C24X — C23X — H23C 


111.2 


OIX — C23X — H23C 


111.2 


C24X — C23X — H23D 


111.2 


OIX — C23X — H23D 


111.2 


H2 3 C — C2 3 X — H2 3 D 


109.1 


C23X — C24X — H24D 


109.5 


P11"V P i A ~\Z ir; 

C23X — C24X — H24E 


1 f\C\ c 

109.5 


H24D — C24X — H24E 


109.5 


P 1 1 "V PO^V TT1/1T7 

CzJA — Cz4X — Hz4r 


109.5 


t ti a t~\ f ^ i /i v in /ir 

H24D — C24X — H24F 


109.5 


T 11 A T -1 P 1 /I "V TT1 /IT 

H24E — C24X — H24F 


109.5 


p i ^ /"VI TT1 

C 1 4 — 02 — H 1 02 


i An o / 1 r\\ 

108.8 (19) 


P7 XT1 P 1 

C7 — Nl — CI 


1 A/^ O 1 / 1 C\ 

106.81 (15) 


p -7 "\ t i p 1 c 

C7 — Nl — CI 5 


128.88 (16) 


CI — Nl — Cl5 


123.18 (16) 


P7 mi P / 

C7 — N2 — Co 


1AC A/1 /I /\ 

105.04 (16) 


pii XT') pn 

C21 — N3 — C17 


1 T) If / 1 0\ 

123.25 (18) 


r">i XT") P 1 O 

C21 — N3 — C18 


1 1 O AO / 1 "7 \ 

113.08 (17) 


C17 — N3 — C18 


121.13 (17) 


C2 — CI — Nl 


13 1 .88 (18) 


C2 — CI — Co 


111 CI { 1 OA 

lzz.5z (lo) 


Nl — CI — C6 


1 AC /'A /1 T\ 

105.60 (17) 


C3 — C2 — CI 


1 16.74 (18) 


pll f ■* 1 TTI A 

C3 — C2 — H2A 


121.6 


/~* 1 /~""i t n a 

C 1 — C2 — H2A 


121.6 


C2 — C3 — C4 


111 C *7 / 1 (~\\ 

121.57 (19) 


/Tl /"II TT1 A 

C2 — C3 — H3A 


119.2 


C4 — C3 — H3A 


119.2 


f • c a p 1 

C5 — C4 — C3 


111 1A/10\ 

121.29 (18) 


C5 — C4 — C22 


111 A 1 /1D\ 

121.47 (18) 


pll /~i ^ P11 

C3 — C4 — C22 


11T11 /i o\ 

117.23 (18) 


C4 — C5 — Co 


1 1 T 1 /I /10\ 

117.34 (18) 


p \ PC TTC A 

C4 — C5 — H5A 


121.3 


Co — C5 — H5A 


121.3 


N2 — C6 — C5 


11A Z'/" /I 0\ 

129.66 (18) 


N2 — C6 — CI 


1 AA O C / 1 H\ 

109.85 (17) 


P C f "" /- P 1 

C5 — Co — CI 


1 1 A AO / 1 A\ 

lz0.48 (19) 


\Ti /""^ 7 XT1 

N2 — C7 — N 1 


111 1 A / 1 "7 \ 

112.70 (17) 


N2 — C7 — C8 


111 A A /10\ 

122.94 (18) 


xti P7 no 

N 1 — C7 — C8 


11/1 1 /" / 1 T\ 

124.36 (17) 


f ' r\ /~\ o P 1 1 

C9 — C8 — C13 


110*7/1 /10\ 

118.74 (18) 


pi (\ s-i o P7 

C9 — C8 — C7 


1 1 O A A / 1 "7 \ 

118.40 (17) 


p 1 i P o r"7 

C13 — C8 — C7 


111 O A / 1 A\ 

122.84 (19) 


riift PA p^ o 

CIO — C9 — C8 


120.84 (18) 


CIO— C9— H9A 


119.6 


C8— C9— H9A 


119.6 


C9— CIO— Cll 


119.84(19) 


C9— CIO— C14 


120.71 (17) 


Cll— CIO— C14 


119.43 (18) 



i^\1 z' " 1 A 

03 — C14 — 02 


111 71 / 1 A\ 

123.72 (19) 


/~\1 /" 1 yl /"I 1 J-l 

03 — C14 — C10 


111 T, /10\ 

122.72 (18) 


/~\1 /"• 1 /I /-II A 

02 — C14 — C10 


111 CI / 1 H\ 

113.53 (17) 


XT 1 /~i 1 C /"< 1 /" 

Nl — C15 — C16 


111 1 O / 1 C\ 

113.28 (15) 


XT1 /"" 1 C TT1CA 


1 AO A 

108.9 


f ^ 1 /" ' 1 ^ TT1 f A 

C16 — C15 — H15A 


108.9 


XT 1 /" 1 r tti r r> 

Nl — C15 — H15B 


1 AO A 

108.9 


C16 — CI 5 — H15B 


108.9 


tti r a pi r tti cn 

HI 5 A — L15 — H15B 


1 A7 H 

107.7 


C15 — C16 — C17 


11A I/' /I A 

110.36 (16) 


/"< 1 c f ^ 1 TT1 £ A 

C15 — L16 — H16A 


109.6 


1 ^7 /" • 1 Z' TTI i' A 

C17 — C16 — H16A 


109.6 


/"•1C pi /: TT1/^"T> 

C 1 5 — L 1 6 — H 1 6b 


1 AA £. 

109.6 


C17 — C16 — H16B 


1 AA /" 

109.6 


tti /" a P 1 /" T T 1 /" T~") 

H16A — C16 — H16B 


108.1 


XTI P 1 1 1 /" 

N3 — C 1 7 — C 1 6 


111 11 / 1 T\ 

113.13 (17) 


XT') rn T T 1 T A 

JN3 — CI / — HI /A 


1 AO A 
109.0 


/—• | /- P1T tti n a 

Cl6 — Cl7 — H17A 


1 AA A 

109.0 


X T1 /"I 1 '"I T T 1 n 1 \ 

N3 — C17 — H17B 


109.0 


/" -> 1 /- /^i i ^ T T 1 "7 T~") 

C16 — C17 — H17B 


109.0 


tti 7 A /"< 1 H TT1*71~> 

HI/A — L17 — H17B 


1 c\n o 

107.8 


XTI /" " | o /-i i A 

N3 — CI 8 — C19 


1 A1 1/1 / 1 -"7\ 

103.34 (17) 


XTI z' " 1 o TT1 O A 

N 3 — C 1 8 — H 1 8 A 


111.1 


1 A f " 1 O T T 1 O A 

Cl9 — C18 — H18A 


111.1 


XT'? nio tti on 

N 3 — C 1 8 — H 1 8B 


111 1 
111.1 


/"< 1 c\ /"i 1 o t t 1 nn 

Cl9 — Cl8 — H18B 


111.1 


t t 1 Ci a /"< 1 o t t 1 nn 

H18A — Cl8 — H18B 


109.1 


pia Pin pio 

C20 — C 1 9 — C 1 8 


1 A 1 AH / i 0\ 

103.47 (18) 


C2U — C 1 9 — H 1 9A 


111 1 
111.1 


P 1 O P 1 A T T 1 A A 

CI 8 — Cl9 — H19A 


111.1 


P 1 A P 1 A T T 1 fiT) 

C20 — C19 — H19B 


111.1 


PIO P1A T T 1 AT) 

CI 8 — C19 — H19B 


111 1 

111.1 


rim a f \ (\ Timn 

H19A — C19 — H19B 


1 nn n 
109.0 


P 1 1 P 1 A P 1 A 

C21 — C20 — CI 9 


1A/1 Ol /1T\ 

104.83 (17) 


PI 1 P1A TT1A A 

Czl — CzU — HzOA 


1 1 A O 

110.8 


P 1 A PI A TTI A A 

C19 — CzU — HzOA 


1 1 n o 

110.8 


PI 1 P1A TT1AT") 

Czl — CzU — HzOB 


1 1 A O 

110.5 


P1A P1A TT1AT1 

C 1 y — CzU — Hz UB 


1 1 A O 

110.5 


TT1A A P1A TT1AT) 

HzOA — CzU — HzOB 


1 AO A 

108.9 


P. A PI 1 XT') 

U4 — Czl — N3 


1 o c n /^>\ 

125.0 (2) 


f~\A PI 1 P1A 

04 — Cz 1 — CzO 


11/: 77 / 1 A\ 

126.77 (19) 


XTI PI 1 P1A 

N3 — C21 — C20 


1 AO 1A /1 ON 

108.20 (18) 


Oj — C2z — OIX 


ion 1 /11\ 
12U.1 (11) 


05— C22— 01 


124.7 (2) 


OIX— C22— 01 


20.7 (16) 


05— C22— C4 


123.81 (19) 


OIX— C22— C4 


113.4(11) 


01— C22— C4 


111.4 (2) 
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C22 — Ol — C23 — C24 


-90.3 (5) 


C10 — Cll — C12 — C13 


-1.9 (3) 


p. i -\/- pnv P O /I ~\/ 

C22 — OIX — C23X — C24X 


-138 (3) 


Cll — C12 — C13 — C8 


A A /") \ 

0.0 (3) 


p -7 XT1 /"< 1 P -» 

C7 — Nl — CI — C2 


179.4 (2) 


C9 — C8 — C13 — C12 


2.4 (3) 


p i r \ti pi p -> 

C15 — Nl — CI — C2 


1 1 O /") \ 

—11.8 (3) 


C7 — C 8 — C 1 3 — C 1 2 


1 *7A 1/1/1 0\ 

-179.14 (18) 


p -7 XT1 z/""l I / i / 

C7 — Nl — CI — Co 


-0.3 (2) 


C9 — C 1 0 — C 1 4 — 03 


1 in a ") / 1 o\ 

-177.43 (18) 


Z"< 1 C M1 /"< 1 p / 

C15 — Nl — CI — Co 


1 SO A A / 1 /'A 

168.44 (16) 


C 1 1 — C 1 0 — C 14 — 03 


1 /") \ 

1.2 (3) 


"KT1 z' i 1 PI P ") 

Nl — CI — C2 — C3 


—179.75 (19) 


C9 — C 1 0 — C 1 4 — Uz 


A C /") \ 

0.5 (3) 


p /_ pi P ") 

Co — CI — C2 — C3 


0.0 (3) 


Cll — C 1 U — C 1 4 — (Jz 


1 T A 1 zT / 1 T\ 

179.16 (17) 


P 1 z' /-\ /- < -) P /I 

CI — C2 — C3 — C4 


-1.5 (3) 


P7 XT1 Z^ 1 1 C Z~" 1 

C7 — Nl — Cl5 — C16 


-113.5 (2) 


i~<<~\ pi p a p c 

C2 — C3 — C4 — C5 


1.2 (3) 


f • 1 \T1 P1C /"• I / 

Cl — Nl — C15 — C16 


OA A /1\ 

80.4 (2) 


p ~\ po a f~"~) , ~) 

C2 — C3 — C4 — C22 


1 *70 TO / 1 0\ 

-178.28 (18) 


Nl — C15 — C16 — C17 


1 TO /TO it T\ 

178.68 (17) 


P "> p /] p c p /_ 

C3 — C4 — C5 — Co 


a o n\ 

0.8 (3) 


p ^> 1 XT') P 1 "7 P 1 /T 

C21 — N3 — C17 — C16 


1 OA /_T /1\ 

lzO.o (z) 


p^^ p.* f ^ c f ' / 

C22 — C4 — C5 — Co 


-179.84 (17) 


P 10 \T1 P 1 T P 1 

C 1 8 — N 3 — C 1 7 — C 1 6 


no n /o \ 

-78.7 (2) 


Cl — N2 — Co — C5 


178.0 (2) 


/"< 1 J" /~i 1 / f~\ 11—1 \ n 

C 1 5 — C 1 6 — C 1 7 — N3 


-65.6 (2) 


r~*H TV TO /' 1 /_ p 1 

C7 — N2 — Co — C 1 


-1.1 (2) 


p ^> 1 XT') p 1 O Z^1A 

Cz 1 — JN 3 — C 1 0 — C 1 9 


-20.0 (2) 


C4 — C5 — Co — N2 


178.75 (18) 


p 1 -7 XT') p 1 O p 1 p\ 

C17 — N3 — C18 — C19 


1 TT CT / 1 0\ 

177.57 (18) 


C4 — C5 — Co — C 1 


-2.2 (3) 


X TO P 1 0 P 1 A P^ A 

N3 — C 1 8 — C 1 9 — C20 


26.0 (2) 


C2 — CI — Co — N2 


-178.87 (17) 


p 1 0 p 1 r\ p^i a p- 0 1 

C 1 8 — C 1 9 — C20 — C2 1 


-23.6 (2) 


TVT1 /"• 1 p /-_ XTO 

N 1 — CI — Co — N2 


A A i r \\ 

0.9 (2) 


p 1 -7 XT') PT1 /"v /] 

C17 — N3 — C21 — U4 


110 \ 

-11.8 (3) 


C2 — CI — Co — C5 


2.0 (3) 


C 1 8 — N 3 — C2 1 — 04 


—173.9 (2) 


Nl — CI — Co — C5 


-178.27 (17) 


P 1 T \T7 P-O 1 P^P\ 

C17 — N3 — C2l — C20 


1 //' A1 /10\ 

166.91 (18) 


p /" XTO Z~^T XT1 

Co — N2 — C7 — N 1 


0.9 (2) 


p 10 XT") p ^ -1 P^ A 

C18 — N3 — C21 — C20 


4.9 (2) 


p s XT^> /"^T O 

C 6 — N 2 — C 7 — C a 


1 *7A A1 / 1 T\ 

-179.02 (17) 


p 1 (\ p ~\ i\ pi| Pt/1 

C 1 9 — CzU — Cz 1 — (J4 


1 £. O O /1\ 

-168.8 (2) 


/ i i XT1 /T^T \n 

CI — Nl — C7 — N2 


A A /1\ 

-0.4 (2) 


p i A P'OA Z^ 1 ^ 1 XT") 

C19 — C20 — C21 — N3 


11C /1\ 

12.5 (2) 


y~1 1 ^ XT1 /T7 X T-O 

C15 — Nl — C7 — N2 


-168.29 (17) 


C23X — OIX — C22 — 05 


18 (3) 


p i xti /~^t z" 1 o 

Cl — Nl — C7 — C8 


179.56 (17) 


C23X — OIX — C22 — Ol 


-91 (4) 


z" 1 1 c tvti r~*n r~*o 

C15 — Nl — C7 — Co 


11.6(3) 


/~ 1 0'5"V p, 1 "\7" PT) p /I 

CziA — (J 1 X — Czz — C4 


1 TA A / 1 C\ 

-179.9 (15) 


\Ti /-in /-in z^A 

N2 — C7 — C 8 — C9 


-yes /i\ 

35.6 (3) 


p^ -7 pi pni /--\ r - 

C23 — Ol — C22 — 05 


1 zT / A \ 

-1.6(4) 


XT1 /""^T Z - " 1 O PA 

N 1 — C7 — C8 — C9 


AAA ^ O / 1 A\ 

-144.28 (19) 


L23 — Ol — C22 — OIX 


82 (4) 


N2 — C7 — C8 — C13 


1 /I ^1 0 1 / 1 A\ 

-142.87 (19) 


C23 — 0 1 — C22 — C4 


1 TT A /IN 

-177.9 (2) 


M1 P7 c\~>, 


J /./ <Jj 


LZZ KJJ 


1 ^ 8 (1\ 
1 J 0.0 J 


C 1 3 — C 8 — C9 — C 1 0 


-2.8 (3) 


C3— C4— C22— 05 


-23.7 (3) 


C7— C8— C9— CIO 


178.65 (17) 


C5— C4— C22— OIX 


-4.5 (18) 


C8— C9— CIO— Cll 


0.9 (3) 


C3— C4— C22— OIX 


174.9(18) 


C8— C9— CIO— C14 


179.48 (17) 


C5— C4— C22— 01 


-26.8 (3) 


C9— CIO— Cll— C12 


1.5 (3) 


C3— C4— C22— 01 


152.6(2) 


C14— CIO— Cll— C12 


-177.12(18) 






Hydrogen-bond geometry (A, ") 


D—R-A 


D — H 


R-A D-A 


D—R-A 


02— H102-N2' 


1.04 (4) 


1.66 (4) 2.675 (2) 


166 (3) 


C5— H5A-03 1 


0.95 


2.57 3.367 (2) 


141 


C9—R9A-02 i 


0.95 


2.46 3.177(2) 


132 


C15— H15^-03 a 


0.99 


2.34 3.314 (3) 


167 


C17— mwo5 m 


0.99 


2.51 3.429 (3) 


154 


C20— H205-O4 iv 


0.99 


2.55 3.340(3) 


137 


Symmetry codes: (i) -x, -y, -z-1; (ii) x, 


y,z+l; (iii) -x+l, -y, -z+1; (iv) x, 


-y+V2,z-V2. 
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